Short-term, mild hypothermia can increase the beneficial effect of permissive hypotension on uncontrolled hemorrhagic shock in rats.
Our previous and other studies have shown that hypotensive or hypothermic resuscitation have beneficial effects on uncontrolled hemorrhagic shock. Whether hypothermia can increase the beneficial effect of hypotensive resuscitation on hemorrhagic shock is not known. Two-hundred and twenty Sprague-Dawley rats were used to make uncontrolled hemorrhagic shock. Before bleeding was controlled, rats received normotensive or hypotensive resuscitation (target mean arterial pressure at 80 or 50 mmHg) in combination with normal (37°C) or mild hypothermia (34°C) (phase II). After bleeding was controlled, rats received whole blood and lactated Ringer's solution resuscitation for 2 h (phase III). The animal survival, blood loss, fluid requirement, cardiac output, and coagulation functions, as well as vital organ function, mitochondrial function, and energy metabolism of liver, kidney and intestines, were noted. Short-term, mild hypothermia before bleeding was controlled increased the beneficial effect of hypotensive resuscitation. Hypothermia further decreased blood loss, oxygen consumption, and functional damage to the liver, kidney, and intestines during hypotensive resuscitation, protected mitochondrial function and energy metabolism (activity of Na(+)-K(+)-ATPase), and further improved survival time and survival rate (hypothermic/hypotensive combined group: survival rate, 9/10; survival time, 616 min; normothermic/normotensive group: 1/10, 256 min; hypothermic/normotensive group: 4/10, 293 min). Hypothermia slightly inhibited coagulation function. Mild hypothermia before bleeding is controlled can increase the beneficial effect of hypotensive resuscitation on uncontrolled hemorrhagic shock. The mechanism underlying the benefits of short-term hypothermia may be related to the decrease in oxygen consumption and metabolism, and protection of mitochondrial and organ functions.